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Introduction
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It has been recognised and generally accepted that urbanization, industrial revolution, and noted that DASC differs significantly from other industrial wastes such as pharmaceutical 37 industrial waste and petroleum industrial waste that may contain high hydrocarbons and toxic 38 substances. DASC is derived from the residual of raw water which contains mainly turbidity, 39 colour and humic substances with no toxic substances in most cases, except probably for the 40 arsenic in some source waters in special circumstances. Two major features of the DASC are: 41 (1) high content of aluminium (29.7±13.3% by mass ) and (2) its 42 locally, largely and easily available nature coupled with the fact that it is free of charge. These 43 make it possible to reuse such kind of sludge as a valuable raw/resourceful material in 44 wastewater treatment to enhance adsorption and chemical precipitation processes that remove 45 various pollutants, especially phosphorus (P). 46 On the other hand, constructed wetlands (or commonly known as reed beds) have been 47 used successfully worldwide as one of the most popular technologies to treat various types of The objective of this study was to examine, in controlled laboratory experiments, the 67 effectiveness of a model reed bed treatment system with DASC as main filter medium treating 68 a P-rich wastewater. This study focused on the treatment efficiency in a long term operation 69 of such kind of treatment reed bed, rather than the feasibility study, which has been reported 70 previously . Moreover, a real animal farm yard wastewater was used in this 71 study to mimic actual application conditions. The results of this study provide insight into 
Phosphorus removal and the lifetime of DASC in reed bed
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During the monitoring period, the DASC exhibited good ability as adsorbent to achieve high 215 P immobilization (see Fig. 3 ). Both RP and SRP were monitored in this study and there was a 216 good correlation between them as illustrated in Fig. 6 , suggesting that either RP or SRP can 217 be used as sole index for P removal in practice for such kind of reed bed treatment system. overall P removal derived from the current study, the lifetime of the DASC can be 9-40 years.
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Even in the case of high P effluent of animal farm wastewater treatment tested in this study, 
